INTRODUCTION
============

Health self-assessment is a comprehensive and solid subjective measure of health, besides being considered a strong predictor of disability[@B9], usage of health services[@B14], and mortality[@B7]. The context in which the individual lives can influence the health self-assessment, which, in turn, can aggregate and summarize the biological, psychosocial, and social dimensions of health[@B5].

Among the factors associated with the worse health self-assessment are sociodemographic characteristics, such as female gender[@B4], advanced age[@B4] ^,^ [@B19], and lower levels of education[@B3] ^,^ [@B4] and income[@B3], as well as unhealthy behaviors[@B5], presence of objective health conditions[@B19], functional incapacity[@B3] ^,^ [@B4] ^,^ [@B20], and psychosocial aspects, such as social isolation[@B5]. The presence of chronic diseases directly influences health self-assessment, and the presence of bad self-assessment grows as the number of referred diseases increases[@B4].

Few studies have assessed the association between health self-assessment and chronic kidney disease[@B21] ^,^ [@B25]. Chronic kidney disease is a public health problem characterized by high morbidity and mortality, impacting economic, social, and personal aspects, as well as the health system. Patients with chronic kidney disease who develop end-stage renal disease require dialysis (hemodialysis or peritoneal dialysis) for the rest of their lives or require kidney transplant, carried out in specific health services[@B21]. The quality and the performance of the dialysis services are fundamental to maintaining the best clinical condition of the patients[@B27]. The characteristics of dialysis services influence the quality of life of patients in treatment[@B2] and its results, as the reduction in the rate of urea after the hemodialysis session[@B23], the control of anemia[@B8] and the survival time[@B6].

Studies have also shown that the prevalence of poor health self-assessment in hemodialysis patients with end-stage chronic kidney disease is high when compared to the prevalence observed in the total population[@B21] ^,^ [@B25]. In that case, similarities with the prevalence found in patients with other chronic diseases, such as coronary heart disease and cancer are pointed out[@B25]. This study aimed to assess whether the level of complexity of the structure of services and sociodemographic and clinical characteristics of patients in hemodialysis are associated with the prevalence of poor health self-assessment.

METHODS
=======

In this cross-sectional study, survey data were used by the Project TRS -- Epidemiological and Economic Evaluation of Substitute Renal Therapy Modalities in Brazil, led by the Research Group in Health Economics at the Universidade Federal de Minas Gerais in 2007.

The TRS project participants were recruited in dialysis units (n = 81) and transplant centers (n = 17) registered at the Brazilian Society of Nephrology. The criteria for inclusion of participants were: being over 18 years old, being diagnosed with late-stage chronic kidney disease and being in dialysis for at least three months, or having performed a kidney transplant at least six months before. Patients who did multiple transplants were excluded.

A representative sample was obtained at the services of dialysis and transplant centers contracted with the Brazilian Unified Health System (SUS). Sampling by conglomerate was used in two stages: in the first one, dialysis services and transplant centers were sampled; in the second, patients in treatment at dialysis centers and transplant services sampled in the first stage were selected. The random selection of patients was made using the records of patients of dialysis services and transplant centers. We selected 3,036 patients, of which 1,621 were in hemodialysis, 788 in peritoneal dialysis, and 627 who had performed kidney transplant. Each sample is representative of the respective treatment modality.

Data collection was carried out from January to May 2007. Trained interviewers applied a previously tested structured questionnaire containing socioeconomic, demographic, clinical, and quality of life questions. The patients were given a copy of the questionnaire to follow during the implementation of the interview. Only patients who were undergoing hemodialysis treatment were assessed, which corresponded to 1,621 individuals allocated in 81 dialysis services in the Country. The average number of patients by dialysis service was of 20 (minimum of 13 and a maximum of 31 patients).

Dialysis services data analyzed were obtained in the National Registry of Health Establishments (CNES)[^a^](#fna){ref-type="fn"}, made available through DATASUS, Ministry of Health. The data obtained concern the same period of data collection from patients.

The dependent variable was the health self-assessment. The answers to the question "how would you say your health is in general?" were categorized as "good" (which included individuals who answered excellent, very good or good), and "bad" (which included respondents who answered regular or bad).

Explanatory variables were included to the individual (level 1) and dialysis services (level 2). The sociodemographic characteristics investigated were: sex, age (continuous and grouped into age groups), color or race, full years of education, marital status, and commuting time between home and the dialysis service. The clinical characteristics were: time on dialysis, number of self-referred diseases (constructed from the responses to the questions that investigated medical diagnosis of hypertension, diabetes, cancer, depression, pulmonary disease, cirrhosis, arthritis, HIV, bone disease, stroke, ulcers, and hepatitis), inscription on the transplant list, trouble sleeping, extra medical consultation (out of the dialysis service) in the last 12 months, and hospitalization in the last 12 months.

Contextual characteristics related to dialysis service were: type of service (outpatient; inpatient), educational activity (yes; no), number of hemodialysis machines (2-20; 21-30; 31 or more), working shifts (morning and afternoon; morning, afternoon, and night; 24-hour), existence of transplant service in the unit (yes; no), existence of vascular surgery service (yes; no), and dialysis treatments offered (hemodialysis; hemodialysis and peritoneal dialysis). These variables were grouped into an indicator that characterized the level of complexity of dialysis service structure through the analysis of the main component (AMC) from the polychoric matrix correlation[^b^](#fnb){ref-type="fn"}. This analysis reduced the number of variables assessed, generating a new set of p components, with the first component being the one that presents the greatest variance possible among all possible linear combinations of the original variables. The extracted component is a continuous variable categorized according to tertiles, defining the level of complexity of the dialysis services in high, medium, and low. The component obtained explained 72.0% of the total variance of the seven variables used in characterizing the structure of the dialysis services.

The initial analysis included description of study population by means of frequency distribution, mean, and standard deviation. The prevalence of poor health self-assessment was estimated, and its association with characteristics of the individual and the service was investigated using Pearson's Chi-square test with a significance level of 5%. The strength of the association between health and self-assessment explanatory variables was evaluated by odds ratio (OR) and their respective 95% confidence intervals using bivariate and multivariate multilevel logistic regression.

Mean odds ratio (MOR) was used to estimate the contextual effect. MOR quantifies the variation among the dialysis services, comparing two people with the same covariables in two services picked randomly[@B13]. MOR is the median chances ratio between the individual that is more likely and the one that is less likely to report poor health self-assessment. As MOR quantifies the variance of the contextual level in the odds ratio, it is comparable to the fixed effects odds ratio. Thus, MOR measures heterogeneity in scale familiar to researchers who worked with the logistics regression model[@B13].

The association between each variable of level 1 and the self-perception of health was tested (bivariate analysis). The following multilevel modeling was started with the setting of a null model (without explanatory variables) to verify the significance of variance of the poor health self-assessment among dialysis services (model I). The subsequent model (model II) was adjusted with the inclusion of explanatory variables of individual level that presented value of p \< 0.20 in bivariate analysis. The ones with p-value \< 0.05 were kept. The final model (model III) included the contextual level variable, complexity of dialysis service structure to the previous model, with the variables that showed statistical significance at the level of 5% remaining.

We used Akaike Information Criterion (AIC) and likelihood ratio test to compare the models. The Stata software version 11.0 was used for statistical analysis.

The TRS Project was approved by the Research Ethics Committee of the Universidade Federal de Minas Gerais (Opinion ETIC 397-04). All participants signed an informed consent form.

RESULTS
=======

Of the 1,621 participants, more than half were male, married, and with up to seven years of study. The average age was 48.9 years old (SD = 14.5) and approximately 76.0% were less than 59 years old. More than a third was white or yellow and about 33.0% reported spending less than 20 minutes on the way home to the dialysis service. Other features of interest are found in [Table 1](#t1){ref-type="table"}.

Table 1Sociodemographic characteristics, clinics and dialysis services to patients on hemodialysis. Brazil, 2007.Variablen%Health Self-assessmentGood73845.5Poor88354.5Sociodemographic featuresSexFemale70743.6Male91456.4Age group (years old)18-3944627.540-5978148.260 or more39424.3Color or raceWhite and yellow67141.9Black23014.3Brown58836.7Others1147.1Marital statusMarried92156.8Single38523.8Separated/Divorced18211.2Widower1308.0No information30.2Completed education in years0-333720.84-756735.08-1124815.312 or more46528.7No information40.2Time spent between home and the dialysis service\< 20 min54333.520-40 min46428.641-60 min31319.3\> 60 min30118.6Clinical featuresTime in dialysis\< 6 months14110.37-12 months19214.013-24 months28320.7\< 24 months75255.0Registry in the transplant waiting listYes90355.7No65640.5Additional medical consultationNo74045.7Yes88054.3No information10.1Hospitalization in the last 12 monthsNo86953.6Yes74746.1No information50.3Trouble falling asleepNone or a little amount of time85652.8Some or a good amount of time40124.7Most of the time36422.5Self-referred diseasesNone1006.2One54133.4Two49230.4Three or more45528.1No information332.0Characteristics of the dialysis servicesComplexity level of the dialysis service structureLow55334.1Average53533.0High53332.9Total1,621100

Among the participants, 54.5% reported poor health self-assessment ([Table 1](#t1){ref-type="table"}). In bivariate analysis, the chance of poor health self-assessment increased with age, and was highest among those who spent more than 60 min on the way home to the dialysis service than those who spent less than 20 min. The prevalence was lowest among single, separated, and divorced patients than married ones, and lowest among those who studied eight years or more compared to those who reported up to three years of study. With the exception of time on dialysis treatment, all clinical characteristics were associated with poor health self-assessment (p \< 0.05). In addition, the chance of poor health self-assessment was lower in patients attended in services of high complexity level (OR = 0.67; 95%CI 0.53--0.86) ([Table 2](#t2){ref-type="table"}).

Table 2Gross and adjusted analysis of multilevel logistic regression for factors associated with poor health self-assessment of hemodialysis patients. Brazil, 2007.Individual-level variablesGross analysisAdjusted analysisOR95%CIModel IModel IIModel IIIOR95%CIOR95%CISociodemographic featuresSexFemale1\-\-\-\-\--Male1.010.82--1.23\-\-\-\--Age1.021.01--1.03\*-1.021.01--1.02\*1.021.01--1.02\*Color or raceWhite and yellow1\-\-\-\-\--Black1.110.81--1.52\-\-\-\--Brown1.220.97--1.55\-\-\-\--Others1.200.79--1.82\-\-\-\--Marital statusMarried1-11Single0.780.60--0.99\*-1.150.86--1.541.140.86--1.53Separated/Divorced0.680.49--0.95\*-0.630.44--0.89\*0.620.43--0.88\*Widower1.220.83--1.79-0.890.57--1.380.900.58--1.38Completed education in years0-31\--11-4-70.860.65--1.15-0.960.70--1.310.960.71--1.318-110.690.49--0.97\*-0.800.54--1.170.800.55--1.1712 or more0.440.32--0.59\*-0.510.36--0.71\*0.510.37--0.71\*Time spent between home and the dialysis service\< 20 min1\--1-1-20-40 min1.130.87--1.48-1.050.79--1.391.060.80--1.4041-60 min1.220.91--1.63-1.140.83--1.571.170.85--1.60\> 60 min1.831.35--2.48\*-1.741.25--2.43\*1.801.29--2.51\*Clinical featuresTime in dialysis\< 6 months1\-\-\-\--7-12 months0.860.55--1.35\-\-\-\--13-24 months0.880.58--1.35\-\-\-\--\> 24 months0.870.59--1.27\-\-\-\--Registry in the transplant waiting listYes1\-\-\-\-\--No1.331.07--1.65\*\-\-\-\--Additional medical consultationNo1-1-1-Yes1.361.11--1.67\*-1.271.01--1.60\*1.240.99--1.57Hospitalization in the last 12 monthsNo1\--1-1-Yes1.411.15--1.74\*-1.240.99--1.551.251.00--1.57Trouble falling asleepNone or a little amount of time1\--1-1-Some or a good amount of time2.311.79--2.98\*-2.161.65--2.83\*2.171.66--2.84\*Most of the time3.252.47--4.28\*-2.682.00--3.61\*2.742.04--3.68\*Self-referred diseasesNone1\--1-1-One1.360.86--2.13-1.330.83--2.151.280.80--2.07Two1.881.19--2.98\*-1.550.95--2.531.470.90--2.39Three or more3.081.92--4.91\*-2.331.41--3.84\*2.201.33--3.62\*Context-level variableLevel of complexity of the dialysis service structureLow1\-\-\--1-Average1.010.73--1.37\-\--0.940.69--1.33High0.670.49--0.91\*\-\--0.590.42--0.84\*Measuring the variation among servicesσ^2^ (EP)\--0.411 (0.076)0.479 (0.081)0.412 (0.083)PVC\-\--16.7%-14.0%MOR\--1.481.581.48Evaluation of the Models\--Log likelihood\-\--1108.966-986.0015-981.0539Test LR\-\--\< 0.0010.007AIC\--2221.9312010.0032004.108[^3][^4]

The adjusted multilevel analysis is presented in [Table 2](#t2){ref-type="table"}. Model I presents a statistically significant variance in self-assessment of poor health among dialysis services (σ^2^ = 0.411; 95%CI 0.285--0.591). MOR was equal to 1.48, indicating that differences between dialysis services may increase in 48.0% the odds of poor health self-assessment. For instance, if the patient can transfer to a dialysis service with more inadequate service conditions, the risk of self-evaluating his health as bad could increase, being the median of such increase equal to 48.0%.

In model II, the following individual variables remained independently associated with increased chance of poor health self-assessment: being older, spending 60 minutes or more on the way home to the dialysis service, having three or more of the diseases referred, and having trouble sleeping. Separated or divorced marital status, and having 12 years or more of study were associated with less chance of poor health self-assessment.

As to the contextual level (level 2), the chance to assess health as poor was lower among those who were under treatment in dialysis services with the highest level of complexity (OR = 0.59; 95%CI 0.42-0.84) (model III). The inclusion of context variable did not cause major changes in the magnitude of the association between poor health self-assessment and individual variables. Only the variable "extra medical consultation" (out of dialysis service) lost its significance. The variance of poor health self-assessment among dialysis services was reduced from 0.479 (model II) to 0.412 (model III) after the inclusion of the context variable, indicating that the variation of 14.0% of poor health self-assessment in the contextual level might be explained by the inclusion of the level of complexity of the dialysis service structure in the model. A reduction of AIC between models II and III occurred, and the likelihood ratio test showed to be significant (p \< 0.05), indicating better adaptation of model III.

DISCUSSION
==========

The results of this study show that more than half of the patients in hemodialysis assessed their health as poor. Patients who presented a higher chance to assess their health negatively were the older, less-educated ones, who spent more time on the way home to the dialysis service, which reported the largest number of self-referred diseases, and difficulty sleeping. Separated or divorced patients had less chance of poor health self-assessment. Our results showed that those who were on hemodialysis services characterized by increased complexity of structure presented a chance to assess their own health negatively.

The prevalence of self-assessment of poor health is extremely high compared to the one observed in the adult population that resided in households covered by the fixed phone network in the Brazilian state capitals and the Federal District in 2012, which was of 5.0%[^c^](#fnc){ref-type="fn"}. However, it is similar to that found among patients on dialysis in Denmark[@B21] and Holland[@B25], respectively 51.0% and 54.0%. It is also similar to the percentages of adults who reported having any long-term disease or disability in Brazil in 2003, 55.9%[@B24], and in the elderly from different Brazilian cities in 2009, approximately 50.0%[@B20]. However, the population of this study is younger than the population of the studies cited. Such high prevalence of poor health self-assessment found in hemodialysis patients draws attention, since many authors have noted the high predictive power of morbidity and mortality resulting from a poor assessment of their own health[@B7].

The results were consistent with population-based studies with adults[@B4] and older adults[@B20] being influenced by age, education, and the number of self-referred diseases in the health self-assessment. An association between self-assessment of poor health and sex was not identified, unlike other studies in adults[@B10] and older adults[@B3] ^,^ [@B4]. The chance to assess health as bad was higher among individuals with lower education levels, regardless of other characteristics investigated. Education determines several advantages for health, because individuals with higher educational level are less likely to expose themselves to risk factors for diseases and, in general, have greater access to economic and social resources that promote better health[@B18].

The association between the presence of diseases and poor health self-assessment confirms the account of other authors who have evaluated that relationship in surveys with adults in Brazil[@B4] ^,^ [^c^](#fnc){ref-type="fn"}. Nonetheless, in this population under the impact of a more severe chronic disease, which evolves with complications and restrictions in daily activities, only the account of three or more diseases were associated with poor health self-assessment. Other studies also identified the association between multiple morbidities and worse health assessment[@B17]. Other frequent disorders among these patients, such as changes in sleep, are related to the poor health self-assessment, as shown by our results. Similar association was also reported in hemodialysis patients in Italy[@B16]. Sleep disorders are associated with increased cardiovascular morbidity and mortality in the general population. As the incidence of these disorders is considerably higher among patients in end-stage chronic kidney disease, the potential effects could also be higher in this population[@B26].

In this study, separated or divorced marital status was associated with less chance of reporting poor health self-assessment. A research carried out in Italy with hemodialysis patients showed that living alone or with other people has no association with poor health self-assessment[@B16]. However, studies in adults and older adults in Sweden[@B11] and Japan[@B10] showed that poor health self-assessment was associated with, respectively, being single and being divorced. In fact, the social support promoted by a partner or by family members is one of the most important factors to face the disease and treatment, since it contributes to a reduction in the incidence of depression and mortality, and to improve the quality of life of patient undergoing hemodialysis[@B1].

The use of dialysis service is part of the weekly routine of these patients. The commuting time to the dialysis service can affect the health self-assessment of the patient, since it adds to the time that patients spend on dialysis. In this study, spending a longer time getting to the dialysis facility was associated with poor health self-assessment. A study performed with a representative sample of patients in hemodialysis of 12 countries found a higher risk of death and significantly lower quality of life in patients with longer commuting times to the dialysis service facility[@B15]. The longest time spent in the way to the service decreases the time available for other activities, also infuencing patients' sleep and satisfaction with the received care[@B19].

This is the first national-level study to investigate the prevalence of self-assessment of poor health in hemodialysis patients and its association with individual characteristics and dialysis services. It was possible to identify significant variance in poor health self-assessment among dialysis services after the control by sociodemographic and clinical variables. An increase in variance of poor health self-assessment was noticed among dialysis services in model II. This can happen when individual-level variables are negatively correlated with variation in the contextual level. The variance in poor health self-assessment among dialysis services in model II indicates the true variance between the services, after adjusting according to the differences in the profile of patients assisted in each unit.

The level of complexity of the service structure can explain 14.0% of variability in prevalence of poor health self-assessment among hemodialysis services, pointing to the importance of the structure of services for the maintenance of better health condition of these patients.

Individuals attended in dialysis services with better structure presented a lower chance to assess their health as poor. The highest level of complexity of dialysis service structure was characterized by location in hospitals, having a teaching activity, having the highest number of dialysis machines, working in three daily shifts or 24h, having its own vascular surgery service, performing kidney transplant, and performing peritoneal dialysis and hemodialysis. It is possible that the patients in services with more complex structure have greater probability of access to alternative treatment in the same service, such as implementation of arteriovenous fistula, peritoneal dialysis, and transplant, which may influence the perception of security and better care from patients.

Other studies also identified a significant association between the structure of dialysis services and some results on patients' health. Carvalho et al.[@B6] found better results on survival of patients attended in dialysis services with the highest number of dialysis machines. In the same study, patients submitted to hemodialysis in services where cyclical peritoneal dialysis was the only treatment option had lower survival compared to those where there was no peritoneal dialysis service. Machado et al.[@B12] noted that the access to kidney transplant was greater in dialysis services with less complex structure[@B12]. New studies may delve into aspects of how the structure of the services influence the self-assessment of health of patients in hemodialysis treatment.

Another possible explanation for the variability of poor health self-assessment among dialysis services can be attributed to differences in care practices. A study performed on 54 dialysis services in Italy showed that the greater social support performed by health professionals in dialysis services was associated with better health self-assessment[@B16]. Spiegel et al[@B22] identified lower rates of mortality in dialysis services in which there were interpersonal relationships, more communication with the doctor, and earlier multidisciplinary meetings to discuss strategies for treatment after hospital discharge. In that case, the nutritionists addressed cultural aspects relevant to the patients' care plan, better quality continuing education programs, and there was more engagement and discipline from the patients. Such differences have explained 31.0% of the variation of rates of mortality among the 90 dialysis services in the United States participating in the study in 2007[@B22].

Among the limitations of this study, we can cite the indicator used. Although there are many advantages in the use of health self-assessment as an indicator of health, limitations are described in literature about the lack of knowledge of the mechanisms and ways with which each individual evaluates their own health[@B7]. Another limitation refers to the use of the administrative registries of the CNES to characterize dialysis services. The use of such data, whose record does not aim to be used in research activities, can have the occurrence of incompleteness and inconsistencies as a limitation. Other variables that characterized the service, such as number of rooms and number of dialysis professionals were not included in the analysis due to the great loss of information. The last limitation is inherent to the design, which does not allow to state if the associated factor is determinant or determined by poor health self-assessment.

In conclusion, the high prevalence of poor health self-assessment found among hemodialysis patients in the SUS system was associated with age, years of education, marital status, commuting time from home to the dialysis service, number of self-referred diseases, and reports on difficulty of sleeping. Health self-assessment in this population does not involve only individual factors, but it is also related to the level of complexity of the structure of health services, confirming the multidimensional nature of this health indicator.

The acknowledgment of the effects of dialysis services in poor health self-assessment draws attention to the importance of the structure of the facilities, as an additional dimension of the strategy to improve the health of patients in hemodialysis in SUS. It is necessary that health professionals are alert to the aspects linked to worse health self-assessment and that public policies are implemented to prevent or delay undesirable forecasts in this population.
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